Media multitasking, or engaging in multiple media and tasks simultaneously, is becoming an increasingly popular phenomenon with the development and engagement in social media. This study examines to what extent video content affects students' reading comprehension in media multitasking environments. One hundred and thirty university students were given reading comprehension tests in two multitasking environments: the background environment (a video playing in the background that could be ignored) and the test environment (a video playing at the same time that the students knew they would be tested). Two different videos were used: one, a situational comedy, the other, an in-depth news report. Results indicate that the two videos affected reading comprehension differently, with the news report interfering more severely than the comedy, but also more easily ignored when necessary. Implications for social media and learning are discussed.
INTRODUCTION
distinguishes old and new media through social participation. Old media involve "passive media spectatorship" (Jenkins, 2006, p. 5) , while new media are participatory in nature where media consumers are also media producers. In this sense, TV belongs to old media while social media such as Facebook, YouTube, and Wikis belong to new media.
However, the boundary between old and new media is not clear-cut. Ong (2002, p.84) pointed out that "new media do not cancel out the old. They build on them, reinforcing them and . . . radically changing their mode of existence and operation. But in their changed forms the old media are stronger than ever." This is quite true in the case of TV as an old medium. In the last few decades, we have seen a rise in Americans' average television viewing from 10 hours per week in the 1960s to 16 hours per week in 2005 (Robinson & Martin, 2009 ). This increase is accompanied by an increase in the simultaneous use of other technologies, such as the telephone or the Internet. According to a recent report from the Kaiser Family Foundation (Rideout, Foehr, & Roberts, 2010) , the many new ways to watch TV-on the Internet, cell phones, and iPods-actually led to an increase in total TV consumption from 3 hours 51 minutes to 4 hours 29 minutes a day among U.S. young people, including 24 minutes of online viewing, 16 minutes of viewing on iPods and other MP3 players, and 15 minutes of viewing on cell phones per day. Overall, 59% (2 hours and 39 minutes) of young people's TV-viewing consists of live TV on a TV set, and 41% (1 hour and 50 minutes) is time-shifted: DVDs, online, or mobile (Rideout et al., 2010) . In addition, young people spend far more time watching TV than using other media, and when a young person is media multitasking, TV is likely involved (Foehr, 2006) . It is not far reaching to assume that as TV programs become more readily available online through social media and mobile technologies, they will also be more readily available for multitasking.
With the rapid development of multimedia and social media, audio and video are increasingly integrated with the primary task of reading, in homework assignments and in the classroom, intentionally and unintentionally, online and offline. This creates a stimulating and enriching experience, or a confusing and chaotic spectacle, depending on one's preference for a reading environment, and more importantly, depending on the multimedia design of the environment (Mayer, 2001) . The purpose of this study is to examine to what extent different media environments may affect young people's reading and multitasking abilities. With an increasing number of young people multitasking daily across their social media and learning activities, a better understanding of how young people learn in such mediated environments will help educators and researchers to better integrate social media in teaching and learning.
THE IMPACT OF MEDIA ON READING
Throughout the history of mass communication, researchers have studied the impact of media on academic achievement. Anderson, Huston, Schmitt, Linebarger, and Wright (2001, p. 1) noted that a new medium is often blamed for "capturing excessive time and interest of youth, for corrupting their values, for wasting time that would otherwise have been spent more constructively." From the early days of old media (e.g., radio) to the advent of new media (e.g., Internet), researchers have come up with various hypotheses to explain the influence of each medium on various factors like test scores, reading, and critical thinking.
Studies on the influence of television on reading can be categorized into two opposing views (Koolstra, van der Voort, Tom, & van der Kamp, 1997) . One group of researchers believed that television facilitated reading skills while another group argued that television hindered reading skills. In the 1950s, many researchers believed that television viewing inhibited children's reading habits (Beentjes & van der Voort, 1988) . However, several studies conducted in the 1950s and 1960s failed to support this assertion. In one study, Greenstein (1954) found no significant difference in the reading grades of children whose parents owned a television and those of children whose parents did not own a television. Twenty years later, several researchers were reporting a different set of results. Koolstra et al. (1997, p. 131) noted that major panel studies conducted in the 1980s and 1990s "reported negative cross-sectional associations between television exposure and reading achievement." It is safe to conclude from existing literature that television in and of itself has little effect on learning, but the design of television programs can impact learning positively (e.g., educational programs such as Sesame Street) or negatively (e.g., violence). Robinson and Martin (2009) noted the increase in television watching as a secondary and background activity. They attributed this phenomenon to the popular realization that it is not necessary to devote all of one's attention to the television in order to enjoy it. According to Foehr (2006) , the two most popular media activities while reading are watching TV (11% of reading time) and listening to music (10% of reading time). Foehr (2006) further reported that 81% of 8-to 18-year-old students regularly use multiple media systems simultaneously. Nearly one-third of the teenagers indicated they regularly talk on the phone, instant message, watch TV, listen to music, or surf the Web while they are doing homework. Gardner (2008) believes that new media have contributed to the perception that we can juggle multiple technologies without interrupting our other tasks. For many people, being efficient means juggling multiple tasks simultaneously, often using multiple media systems; however, these beliefs and practices seem to contradict principles of information theories founded on working memory.
MEDIA MULTITASKING AND COGNITIVE LOAD
Multitasking is not a recent issue: researchers in the 1930s were already studying the effects of listening to the radio and reading at the same time. Cantril and Allport (1935) found that 68% of U.S. college students had the radio on while they studied. When asked if the students felt that studying was more effective with the radio on, the majority of them noted that it was less effective.
Additionally, 86% of the students indicated that radio provided a background for studying as opposed to it being equally strong in their consciousness. When asked how much the students remembered reading while they read with the radio on, 54% noted that they remembered only a little. Twenty-nine percent indicated that they remembered half of what they read, while 14% noted that they remembered almost everything they read. Despite the weakness of the study in relying on students' self-reports, it paved the way for other researchers who sought to understand the influence of media on reading performance.
Existing research on multiple channel processing, dual-task performance, and cognitive load often point to the limitations of multitasking: "A guiding theoretical principle in cognitive research is that human processing is highly constrained by strict capacity limitations that make us inherently unable to cope with an overload of simultaneous stimuli" (Gardner, 2008, p. 8) . A recent study by Ophir, Nass, and Wagner (2009) showed that college students who multitask more often (heavy media multitaskers) have more difficulty filtering out interference from the irrelevant task set and performed worse on a test of task-switching ability than those who multitask less often (light media multitaskers).
Within the area of cognitive research, there are various research strands that support the argument for limited cognitive processing abilities. Atkinson and Shiffrin (1971) noted that human memory is divided into short-term working memory and long-term working memory. They credited studies conducted by Donald Broadbent (1958) and George Miller (1956) with helping them understand the importance of short-term working memory in the area of human information processing. Atkinson and Shiffrin (1971, p. 3) believed that our overall memory system is best described in terms of "the flow of information into and out of" short-term storage. Information flows into our memory system by way of sensory registers and enters our short-term storage. If new information is not transferred from our short-term working memory into our long-term working memory, the information is assumed to be permanently lost. They believed that rehearsals through overt or covert repetitions help us to retain information longer in short-term storage. Researchers found that when they increased the capacity load of their subjects' short-term storage, the subjects showed a decline in performance on reasoning, comprehension, and learning tasks (Baddeley, 1992) . Sweller, van Merrienboer, and Paas (1998, p. 254) argued that our working memory is "incapable of highly complex interactions using novel (i.e., not previously stored in long-term memory) elements." As such, instructional designs that require the learners to immediately engage in highly complex reasoning are likely to fail. For learning to occur, we must store knowledge in our long-term memory as schemas. Sweller (1994, p. 296 ) defines a schema as "a cognitive construct that organizes the elements of information according to the manner with which they will be dealt." A schema helps us categorize objects based on our existing knowledge. Therefore, it can be anything that we have learned (Sweller et al., 1998) . Some schemas are larger than others because we have accumulated extensive information and knowledge about a certain subject. Other schemas are relatively small because we are not yet familiar with elements associated with them.
Cognitive load theory posits that before we construct any schema, we must process new information in our working memory. Sweller, van Merrienboer, and Paas (1998, p. 259) believed that "the ease with which information may be processed in the working memory is a prime concern of cognitive load theory." They noted that the working memory is affected by three different cognitive loads: intrinsic, extraneous, and germane loads. The intrinsic load is imposed by the nature and difficulty level of the material being presented and thus cannot be altered. The extraneous load, however, is imposed by the instructional methods and materials used in the presentation and can be minimized. The germane load, which is the mental process of taking new information and integrating it with old information, is the effort that contributes to schema construction. Reducing extraneous load will reduce the total cognitive load and allow germane load to take place so that learning occurs.
In any learning situation, we are confronted with low-element interactivity tasks or high-element interactivity tasks. Sweller, van Merrienboer, and Paas (1998, p. 260) see the distinction between these two tasks in terms of the number of elements involved in the learning process. Low-element interactivity tasks "can be fully understood and learned without holding more than a few elements in the working memory at a time" while high-element interactivity tasks require the manipulation of multiple elements in the working memory. Researchers believe that people are more likely to multitask in activities involving low-element than high-element interactivity tasks. Recent research shows that experts are better at multitasking than novices (Lin, Robertson, & Lee, 2009) , and that practice and training may increase brain processing speed, improve working memory, and improve our ability to multitask (Dux, Tombu, Harrison, Rogers, Tong, & Mariois, 2009; Jaeggi, Buschkuehl, Jonides, & Perrig, 2008) . For instance, a novice driver may focus his or her entire mental effort on operating a motor vehicle since, in this case, driving is a high-element interactivity task. On the other hand, an expert driver is likely to consider driving to be a low-element interactivity task due to his or her years of driving experience, and as a result is able to listen to the radio or hold a conversation while driving without much difficulty. Over time, the brain rewires itself to do the routine tasks involved in driving (Just, Keller, & Cynkar, 2008) .
The passive nature of TV viewing makes it a low-element interactivity task and allows it to be an easy multitasking environment. One of the weaknesses of existing research about TV is that studies have often focused on time spent on television viewing and have paid less attention to the phenomenon of television playing in the background. This lack of research, according to Vanderwater, Bickham, Lee, Cummings, Wartella, and Rideout (2005) , has contributed to our lack of understanding on the impact of background television on students. "Given the centrality of reading to scholastic achievement, effective communication, and potential for intellectual self-improvement, any appreciable effects of background television on reading comprehension and memory are of potentially important practical significance" (Armstrong & Chung, 2000, p. 328) . Understandably, educators are concerned about the coupling of television viewing and reading, especially when they compete for the attention of our students. This concern has become more acute now that TV viewing is becoming more mobile through students' cell phones and is being shifted online through social media such as YouTube. Such shifts have no doubt created more opportunities for young people to switch their attention frequently or to occupy their attention with multiple media and tasks.
After identifying this research gap, we embarked on a series of experiments examining the impact of television viewing as background media on college students' reading comprehension. In one experiment, we assessed students' reading comprehension in three different conditions: the silence condition (reading without any distraction); the background video condition (reading with a video from a television program playing in the background that can be ignored); and the test video condition (reading and watching a video simultaneously with both reading and viewing comprehension being tested afterwards). We found that the students performed best on their reading comprehension in the video background condition; they performed less well in the silence condition and worst in the test video condition (Lin et al., 2009) . With this article, we focus on the potential effect of television content on reading comprehension when students are multitasking, a topic of increasing importance to educators as television moves online into the social media spaces that students inhabit.
METHOD Research Purpose and Questions
The purpose of this study was to investigate if and to what extent different types of video content might affect young people's reading comprehension in media multitasking environments. The primary research questions were:
1. Do different video contents affect students' reading comprehension differently? 2. Do different video contents affect the depth of students' reading comprehension? 3. Do different video contents affect combined performances in reading and video comprehension in the two different environments? If so, which video, the TV news report or the TV sitcom, would allow students to achieve better combined scores of reading and video comprehension in the two different environments?
Participants
To answer the above questions, we conducted experiments with 137 college undergraduate students at the College of Education of a major research university in the south-central United States. Seven participants' scores were excluded from the data after z-values associated with the participants' scores were charted and their z-scores showed that they did not attempt to answer most of the questions. Data analysis, therefore, was based on 130 participants. One hundred seventeen (90%) were female, 12 were male students, and one did not indicate gender. The participants' ages averaged 23.9 years old. Sixty-five of the participants were involved in two experiments and another 65 participants were involved in just one experiment, for a total of 195 experiments included in this study.
Materials and Instruments
Two sets of readings, equivalent in content areas and in difficulty levels, were created for the study. Each set included one article in history, one in politics, and one in science. Six multiple choice questions were developed for each article, of which two questions were basic knowledge level questions, two were intermediate level comprehension questions, and two were in-depth analysis level questions based on Bloom's Taxonomy (Bloom & Krathwohl, 1956) .
Knowledge level questions were designed to assess information that was easily located or recalled from the reading. For instance, we asked, "Who was the main subject of the reading?" or "What is the main location described in the reading?" This type of question was asked to ensure that the participants were paying a basic level of attention to the reading. Comprehension level questions required participants to understand the meaning of the article and to summarize its key concepts. For instance, we asked, "Which of the following best describes what the reading is about?" or "What is the strongest supporting statement made by the author?" This type of question was asked to solicit information regarding whether the participants truly understood the content of the article. Analysis level questions required participants to assess and synthesize the reading, build a structure from diverse elements, and create a new meaning or structure. For instance, we asked, "Given what you read, which of the following statements is true?" or "What is the most probable take-away message the author wants you to have?" This type of question was asked to measure whether students had integrated what they read with their prior knowledge and could predict causes or consequences. Responses to these questions allowed us to evaluate the participants' depth of reading comprehension and the impact of different media environments.
Two 16-minute videos cut from television programs (one a situational comedy, the other an in-depth news report) were also developed, with six multiple choice questions for each. The sitcom was an episode from "Family Ties" (TV series 1982 (TV series -1989 , hereafter called the "comedy video"), while the in-depth news report was a 2004 broadcast of a drunk-driving incident from Dateline NBC (hereafter called the "news video"). The contents of the videos were not related to the reading materials because the video selections were intended to imitate a typical study session in a natural environment when students would watch television while reading, studying, or doing homework. The reading comprehension questions followed immediately after each article, and the video questions were given after the video presentation.
Data Collection
Each participant was placed in one of the two multitasking environments for a 16-minute experiment: (a) reading with one of the videos playing in the background and participants being told they could ignore the video if they wished (the "background" environment); or (b) reading with one of the videos playing and participants being told that they would be tested on the video when the reading test was complete (the "test" environment). Twenty-nine participants participated in one background experiment, 36 participated in one test experiment, and 65 participants completed two experiments: once in a background environment and once in a test environment (see Table 1 ).
Within each experiment, every participant read three articles and watched one video, completing 18 reading comprehension and 6 video comprehension multiple choice questions. Participants in the background environment were also asked to answer the multiple choice questions on the video presentation, although they were told to ignore the video if they so desired. The articles within the readings, the videos shown, and the multitasking environments used were alternated so that no particular article, subject, video content, or environment was favored due to its order sequence or number of appearances. Although the study was mainly experimental and quantitative, a brief follow-up debriefing session was conducted after each experiment. These debriefing sessions provided the researchers with insights on the reasons behind the results.
Manipulation Checks between Background and Test Multitasking Environments
Toward the end of each experiment, every participant was asked to record the percentage of attention he or she paid to the reading comprehension task and to the video presentation, with the two tasks adding to 100% (assuming that 100% of his or her attention was paid to the experiment). While self-reports of attention percentage may not be as reliable as test data, we looked at the difference in self-reported attention paid to the video under the background multitasking environment as opposed to the test multitasking environment, expecting that attention paid to the video in the test environment would be higher.
A chi-square analysis showed a statistically significant difference in the reported attention paid on the videos as compared to what would have been received had the pattern been random. As expected, participants reported less attention paid to the video when watching a video within the video background environment (25.43%) than when watching within the test environment (38.24%). In addition, a chi-square analysis showed a significant difference in the pattern of wrong, blank, and correct answers received on the videos as compared to what would have been received had the pattern been random. Participants scored fewer correct answers on the video questions in the background environment (311) than they did under the test environment (397). Further, on video questions, participants had fewer blank answers (10) or wrong answers (193) when watching under the test environment than when watching under the background environment (26 blank and 233 wrong answers). This indicated that the background versus test video manipulations worked as expected.
RESULTS

Outcomes of Reading and Video Comprehension Tests between the Two Types of Video Content
As indicated earlier, the participants performed as we had anticipated under the background and test multitasking environments: the participants in the background environment paid more attention to the readings and did better on their reading tests (M = 13.62, SE = .33) compared to those in the test environment (M = 12.32, SE = .32). Participants did better on the video tests (M = 3.96, SE = .15) in the test environment compared to those in the background environment (M = 3.28, SE = .15).
We also found a significant interaction effect revealed through the univariate analysis for "environment × video content," F(1, 187) = 4.02, p < .05, partial h 2 = .021. Consistent with the overall results, those who received the news video had greater reading scores (M = 13.98, SE = .49) in the background environment than in the test environment (M = 11.78, SE = .43, p < .05). Likewise, they had greater video scores (M = 4.05, SE = .20) in the test environment than in the background environment (M = 3.26, SE = .23, p < .05). However, there were no significant differences in reading or video scores between background and test environments when comparing those who received the comedy video. Figures 1 and 2 show the results between background and test environments under the two different TV video programs.
The differences in performance stood out more prominently in the test environments: participants who watched the news video performed better on the video questions than on the reading comprehension questions, while those who watched the comedy still performed slightly better on reading than on video. These results helped to address our first research question, namely whether differing video contents affect students' reading comprehension. The results indicated that different types of video content did affect students' reading comprehension differently, especially under the test environment.
Outcomes of Reading Comprehension Tests by Video Content and Question Difficulty Level
When examining the question difficulty levels, we found interesting differences between the two video content types by question difficulty level (see Table 2 ).
Results indicate that the news video had a stronger negative effect on students' reading comprehension when moving from the background to the test environment as the questions became more difficult, while the test score differences seen when moving from the background to the test environment where the comedy video was playing were less severe at all question difficulty levels. This result helped to address our second research question, namely whether differing video contents variably affect the depth of students' reading comprehension. The results indicated that different video contents did affect students' reading comprehension differently across the deepening levels of question difficulty.
Outcomes of Total Multimedia Comprehension between the Two Types of Video Content
The third research questions we asked were: do the two different videos affect different combined performances in reading and video comprehension in the two different environments? If so, which video content-news or comedy-would allow students to achieve better combined scores of reading and video comprehension under the two different environments? A combined score of reading and video was examined comparing the background multitasking environment and the test multitasking environment. Participants in the background environment received 70.2% correct answers in total while participants in the test environment received 67.8% correct answers in total. This means that the participants received more combined information when they were not pushed to pay attention to both tasks (see Figure 3) . However, the participants demonstrated different performance change patterns while watching the news video compared to watching the comedy video. Participants did better in their combined reading and video outcomes while watching the news under the background environment, yet they did better in their combined performance while watching the comedy under the test environment.
DISCUSSION
When designing this experiment, we wanted to compare the attention participants paid to a primary reading task and to a secondary video task under two levels of video distraction. In the background environment, the video was truly secondary; in the test environment, the video was of equal importance to the reading task. We expected the participants to fare better on the video task when it was more important (the test environment), and this expectation was realized. We also expected that the video would be less intrusive on the primary reading task when the video was less important (the background environment); this expectation was also realized. However, we discovered some interesting interactions when considering the type of video shown in each environment. Further, we manipulated the depth of the reading comprehension questions to shed light on the impact of these videos. One of the two videos used was an investigative report on a drunk-driving car accident in which one person was killed and another seriously injured, originally broadcasted nearly 5 years prior to the experiments (the news video). None of the participants indicated familiarity with this particular broadcast, although the show and investigative correspondent were recognizable. The news video appeared to have a strong effect consistent with the overall expected effect of the videos: video comprehension scores rose 13.5% (54.1%-67.6%) and reading comprehension scores dropped 11.9% (77.4%-65.5%) when the video moved up in importance. Post-experimental debriefing with the participants indicated that the news video was difficult to watch, with participants citing the emotional content and seriousness of loss and disaster as highly distracting to the articles they were reading. Self reports regarding their distribution of attention resources during the news video showed that participants paid approximately 75.8% of their attention to the reading in the background environment, but they paid only 57.8% of their attention to the reading under the test environment (a shift of 18.0% attention from reading to video).
Another video used was a situational comedy popular several decades ago with which participants were familiar, in format, but they could not recall the particular episode. The comedy video did not affect participants as strongly as the news video did. With the comedy, video comprehension scores rose only 9.6% (54.9%-64.5%) and reading comprehension scores dropped only 2.4% (73.9%-71.5%) when the video moved up in importance. The post-experimental debriefing found that the participants enjoyed the comedy video. Self-reports regarding their distribution of attention resources during the comedy video showed that participants in the background environment paid approximately 72.7% of their attention to the reading, but this dropped to only 65.5% under the test environment (a shift of 7.2%).
In the background environment when the video was allowed to remain secondary in importance, the news video participants saw better reading comprehension outcomes than the comedy video participants. The news video participants reported greater attention paid to the reading (75.8%) and had better reading scores (77.4%) than the comedy video participants (attention 72.7%, scores 73.9%). This is consistent with the observations of the researchers conducting the experiment. Participants appeared to focus more upon the reading when the news video was being played than they did when the comedy was being played. Further, there were more noticeable video related reactions from the participants during the comedy, with more emotional reactions (laughter) and more staring at the screen, than observed during the news video. Thus, the documented effect of the news video (the outcomes of the reading and video tests) and the subjective internal notations of the participants (their reported attention percentages split between the reading and the video) matched the video distraction effects observed by the researchers monitoring the background environment.
In the test environment, the outcomes also matched the observed video distraction effects but with differing results. The news video participants reported paying less attention to the reading (57.8%) and had lower reading scores (65.5%) than the comedy video participants (attention 65.5%, scores 71.5%). Researchers observed that the participants appeared to be more affected by the news video, albeit adversely, than they were by the comedy video. These scores, the researchers' observations, and the post-experimental debriefings led us to an evaluation of how distracting the video was as perceived by the participants based upon the interaction of video intrusion level and video type (see Table 3 ).
Regarding the overall information retained by the participants (the percentage of correct reading and video scores combined), the comedy video participants differed insignificantly between the background (69.1%) and the test (69.8%) environments. However, the news video participants retained more information in the background (71.5%) than in the test environment (66.0%), and they also retained more information than in any comedy video environments. This again highlights the more disruptive nature of the serious, negatively affective news video, but it also shows how the news video can be more easily "masked out" than the light-hearted, positively affective comedy video. The news video's effect can be turned off or tuned out when necessary, while the comedy's effect can change from distracting to comforting, but is harder to simply ignore.
A review of the reading questions based on depth (i.e., basic knowledge level, intermediate comprehension level, and in-depth analysis level) provides an interesting picture regarding the differences between the two video types and their levels of distraction. The news video participants had a harder time in the test environment than in the background environment answering comprehension level questions (71.5%-59.1% = a 12.4% difference) and analysis level questions (69.9%-53.8% = a 16.1% difference). However, the comedy video participants performed almost equally in background and test environments in all three level questions. That is, when the news video could be ignored (background), the participants were able to pay enough attention to the readings to answer all the questions with relative ease. However, when the news video could not be ignored, the participants tended to do poorly, especially with more in-depth level questions. This portrays the adverse impact of the upsetting, harder to assimilate information on the participants' abilities to gain deeper level knowledge in a multitasking environment.
These results help us understand the relationship between video content and its effect on learning as viewed through the lens of cognitive load theory (Sweller et al., 1998) . In the background environment, the negatively oriented content of the news video in the secondary task may have served as a blocking mechanism; as a result, the participants were able to allocate more attention to the primary task of reading. In other words, the participants were less cognitively loaded and their working memory was less affected by the news video than by the comedy video. The positively oriented content of the comedy video, however, may not need such a mechanism: it was easier for participants to enjoy the video and be more distracted by it. The video comprehension results also showed that the participants fared a little better in comedy video questions (54.9%) than they THE EFFECT OF VIDEO CONTENT / 197 Comforting and easier to assimilate dual tasks did in news video questions (54.1%). The varying emotional content made the results differ: the negative emotional content of the news video was kept out and not allowed to adversely affect reading comprehension while the emotional content of the comedy video was allowed in, increasing cognitive load and decreasing the attentive resources for reading.
In the test environment, knowing that the video would be tested just like the reading, participants were unable to ignore the video, and it was allowed to have its full distracting effect. The greater emotional load of the news video soured the party, increasing cognitive load more than did the comedy video, and more seriously affected reading comprehension. The cause of this greater impediment to reading comprehension from the heavier emotional content is likely related to the higher-element activity of the task (Sweller et al., 1998) : participants were forced to include more steps when dealing with their emotions from an unpleasant resource than they were from a positive one. The participants expended more effort to deal with their disturbed emotional reactions. This left fewer attentive resources for learning from the primary reading comprehension task. Also, scores on the video comprehension were higher for the news video (67.6%) than for the comedy video (64.5%). This is likely due to the shocking effects of the more disturbing information on working memory. It has been shown that a shocking event can increase the memory of what was happening just before or after the event (Kock, Chatelain-Jardón, & Carmona, 2009 ). The pleasing distraction of the comedy video had a less adverse impact on the primary learning activity, but was itself also less memorable than was the news video.
LIMITATIONS AND IMPLICATIONS
One limitation of this study is that most of our participants were pre-service female teachers. This makes the results difficult to generalize to a male population. Future studies could include a more balanced gender representation. Future studies could also be extended to include participants of other ages and professions beyond the age and educational interests of this particular population. Another limitation is the confounding of independent conditions. The news report was emotionally negative while the comedy was emotionally positive. Did the learning differences occur because of news versus comedy or because of negative versus positive emotional content? This question cannot be teased out by this experiment. Future studies might consider a 2 × 2 design where news versus comedy is tested with both positive and negative valence. The third limitation is that the study was conducted in the classroom setting although we tried to imitate the natural setting of students reading while watching TV at home. The fact that the students were tested might have produced different conceptions and behaviors as compared to their taking time to read while watching TV at home. Future studies could use an ethnographic method to observe how students respond to TV in home or dorm settings.
CONCLUSION
This study examined how young people were influenced by video content when engaged in a reading comprehension activity. The study showed that 1. the news video affected the students' reading comprehension far more severely in the test than in the background environment; 2. the comedy video affected the students' reading comprehension ability similarly in the background and in the test environments, meaning that it was neither severely distractive nor easily ignored; and 3. in terms of the total combined average score of the reading and video comprehension tests, the students retained more information when the news video was played in the background (71.5%) than in the test environment (66.0%), and they retained more information than they did when the comedy video was played in both environments (69.1% and 69.8% respectively).
The implications of the study are that the emotional content of an additional medium, and its relative importance to students, provide variations in student learning outcomes both in the primary reading task and in the secondary video task. The results of this study are especially meaningful for discussions of social media and learning because TV or video viewing has become an embedded part of social media activities. Watching TV or videos is no longer a single or passive act. Social media such as YouTube have provided viewers with the ability to be in control of when, what, and how to watch television content, and with the ability to participate, contribute, and highlight their own voices in the process. The participatory nature of social media, including new ways of watching TV, has afforded viewers opportunities to multitask, switching frequently between tasks at hand, and integrating various activities such as reading, searching, and communicating with friends simultaneously into the viewing process, online and offline. Therefore, it is important for educators and researchers to understand how technology affordances and the changing behaviors related to such affordances affect young people's cognition, emotion, and learning. Conversely, such an understanding will help conceptualize, integrate, and design social media environments that are beneficial for teaching and learning.
